-zoos' 06 :20pn. Fron-CNH AMERICA LAW DEPT 2626366Z31 T-589 P.002 F-937 

Patent Appl. Ser. No. 09/623.847 
Group Art Unit: 3671 

irt tfie claims; 

1 . (Once amended) An agricultural implement, which is arranged for iitfrodncing 
materials into the ground, wherein: 

the implement includes a knife having an angled blade; 

the implement includes a drawing means, for drawing the angled blade through 

the ground in a forwards direction; 

the angled blade is effective, when drawn through the ground, to create an 

angled silt-opening in the ground; 

the implement includes a conduit for conducting the materials to the angled 

blade; 

the conduit is secured to the angled blade, and is so positioned thereon that, 
during operation, a discharge mouth of the conduit is located in the ground at a depth 
below the ground surface, and is so located in relation to the angled blade as to deposit 
the materials directly behind the angled blade, in the slit-opening created by the angled 
blade, as the knife is drawn through the ground; 

the angled blade is formed with an over-surface and an under-surface, which 
intersect at a line, and the line defines a knife-edge of the blade; 
the implement includes a knife-mounting means; 
the knife-mounting means is effective to mount the angled blade at such an 
orientation and disposition in relation to the ground, during operation of the implement, 
that: 

(a) when viewed ftom the forwards direction, the knife^ge makes an angle to the 
horizontal, termed the side-sloped angle, of between 30 and 60 degrees; and 

2 

l/19*RCVDAT2l2l20056:16:15PM[EastemStandardTimersVR:^^^ 



?R?R3GB231 T-5B9 P003 % 

F,b-024005 mzm Fro™-CNH AMERICA LA« t«PT 



patent Appl. Ser^Na 09/623.847 3^$^ 



bToupArtUnlt 3671 ^I^J^ 
(b) fl« ansW bM»x»nds dov™ i«o 4« pound w a bl»a^ of no more ton 



abom U cm. measured voBcally do«n from the ground surfeo^ 
,^l,gI,iaaailsaeiuom^^ 

prnq<;-jgection. 



MOriginal) AS is claim 1. vAcrein *e blade^ieplh ia no more than about 10 cm. 
3 (Original) AS is claitn 1, v«l«rein .he angled blade includes a below-ground portion. 
vAich Ues Wholly below ground, during op«,non. and the Une defining the knife-edge 
is a straight Une, when viewed in iront elevation, over substantlaUy the whole of the 

below-ground portion of the blade, 

4.(0riginal) AS in claim 1. wherein the angled blade includes a bdow-gronnd porton 
whichlieswhoUyb=lowgro,mdduringoperation,and.helinedefiningmel»if^ge 
is a sttaigh. line, when viewed a, right angles to the over-surface. over subsmdally the 
whole of the below-ground portion of the blade. 

5. (Original) AS in claim 1. whereinthe side-sloping-angle is about 45 degrees. 

6. (0riginal) AS in Claim 5 wherein the side-slope angle of the blade is constant over 
substantially the whole of the below-ground portion of the blade. 

7. (Cancelled) 

8. (OnceAn.nded)Asmelaim.Lwhereintheover-sux&ceofthebladeissoan^^^ 
that, when the blade i. drawn through the ground. ground-soU in the path of the over^ 
surface is lifted upwards thereby. 
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9,(Oriemal) As in claim 1, wherein: 

over-sur&ce of the blade includes an upper-edge surface, which is a portion of 

the over-surface that: 

a) is contiguous with the knife-edge; 

b) Ues between the knife-edge and a line drawn on the over-surfece parallel to the 
knife-edge and 4 cm back from the knife-edge; and 

c) lies between the botmm extremity of the knife-edge and the ground surface; 
the upper-edge-surface is a unitary flat plane; 

the knife-mounting means is effective to mount the angled blade at such an 
orientation and disposition of the knife in relation to the ground that a normal to the 
upper-edge-surfece points upwards relative to the horizontal. 
10.(Once Amended) As in claiml , when viewed in cross-section of the blade taken 
i^aplane at ri^t angles to the knife-edge, the upper-edge-surface of the blade Ues 

at an angle, temied the wedge-angle of the upper-edge surface of the blade, of 
between 14 and 45 degrees...ad ^ ai ubly b D m. on -^ ^nnd 3 0 dcgre.. to t h . 
borizontal . 

n.(OriEinal) As in claim 10, wherein the wedge-angle of the upper-edge surface of 
the blade is about 25 degrees. 

l2.(Original) As in claim 10, wherein the wedge-angle of the upper^ge-surface of 
the blade is substantially constat over a substantial area of the blade, being an area 
of the blade below the ground surfece. 
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13. (Original) As in claim 1 , wherein, when viewed from the forwards direction, the 
over-surface of the blade occupies a height, above the knife-edge, of between 6 cm 
ad 10 cm, measured vertically. 

14. (Original)As in claim 1 , wherein when viewed from the forward direction, the 
over-surface of the blade occupies a height, above the knife-edge, of between 2.5 
cm and 4,5 cm, measured at right angles to the knife-edge. 

1 5. (Original) As in claim 1 > wherein: 

the under-surface of the blade includes a lower-edge surface, which is that 
portion of the xmder-surface that 

a) is contiguous with the knife-edge; 

b) lies between the knife-edge and a line drawn on the under-surface parallel to the 
knife-edge and 4 cm back from the knife-edge; and 

c) lies between the bottom extremity of the knife-edge and the ground surface; the 
knife-mounting means is effective to mount the angled blade at such an 
orientation and disposition of the knife in relation to the ground that normals 
drawn from substantially all points on the lower-edge-smface points 
downwards, 

16. (0riginal) As in claim 15, wherein the under-surface is so disposed thai, when 
the knife is viewed in side elevation, during operation, a normal to the xmder-surface 
is vertical or points slightly backwards from vertical. 

17. (Orifiinal) As in claim 1, wherein the blade, as viewed in cross-section at the 
right angles of the knife-edge, is generally triangular in shape, the three sides of the 
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triangle beine the laid over-surface, the said mder-surface. and a back-side of die 
blade. 

1 8. (0nce Amended) As in claim 17, wherein the distance between the over-surfece 
and the under-surface at or adjacent to the back side of the blade is between I -5 and 
4. 5, god parofoit i l j ly botwocm 2.5 a nd - 1 

19. (OriginaI) As in claim 17, wherein the triangle is the same, as to size, shape, and 
orientation, at all below-ground cross-section at the right angles to the knife-edge. 

20. (Original) As in claim 1 , wherein, over at least the portion of the blade thai lies 
below ground during operation, tiie conduit is structuraUy integrated into, or 
supported upon, a back-side of the blade. 

21 .(Original) As in claim 20. wherein the blade is so structured that substantiaUy no 

part of the structure of the blade extends behind the conduit. 

22.(Original) As in claim 20. wherein the over-surface and under-surface of the 

blade are flat planes extending from the knife-edge right back to the conduit. 

23 .(Original) As in claim 20, wherein the conduit has walls, and the conduit has a 

diametral dimension, inside the walls thereof, of between 10 mm and 25 mm. 

24. (Original) As in claims 20, wherein the back-side of the blade, and the walls of 
the condiiii, lie paraUel to the knife^dge, when viewed in front elevation. 

25. (Original) As in claim 20, wherein the back-side, and the walls of the conduit, lie 
parallel to the knife-edge, when viewed at right angles to the over-surface. 

26. (Original) As in claim 20, wherein, in a cross-section of the blade taken in a 
plane at right angles to the knife-edge, the blade measures between 5 cm and 10 cm 
in width, from the knife-edge to a mid-point inside the conduit. 
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27,(Origvnal) As in claim 1, wherein the knife-mounting means is effective to mount 
the angled blade at such an orientation and disposition in relation to the groimd, 
during operation of the implement, that: 

when viewed in lateral or side elevation, during operation, the knife-edge makes 
an angle to the horizontal, termed the forward-pitch-angle, of between 30 and 60 
degrees; 

the blade slopes forward in that view, whereby deeper portions of the knife-edge 
in the ground lie ahead of more shaUow portions of the knife-edge. 

28. (Original) As in claim 27. wherein the forward-pitch-angle is 45 degrees. 

29. (Original) As in claim 1, wherein the portion of the knife-edge below ground is 
smooth and uninterrupted, in the sense that there is substantiaUy nothing on the 
knife-edge that would snag soil and debris passing upwards along the knife-edge, 
during operation. 

30. (Original) As in claim 1, wherein: 

the knife includes an in-ground blade portion, an above-ground shank portion, 
and an at-ground-surface transition portion; 

the general shape and disposition of the knife is such that, during operation 
thereof, soil and debris traveling up the knife-edge towards, and out of, the ground 
surface is deflected aside from the shank portion. 

3 1. (Original) As in claim 30, wherein: 

the ai-ground-surface transition portion of he knife is formed with a deflector- 
surface; 
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the deflector-surface is so orientated upon the knife as to be visible from in 
front, in a horizontal front elevation, when the knife is operating in the ground; 

when viewed in a lateral or side elevation of the knife during operation, a 
normal to the deflector-surface points backwards and downwards; 

the above-ground shank portion includes a front surface and a rear surface, and 
left and right side surfaces, and the disposition of the knife is such tiiat, during 
operation, soil debris traveling up the knife-edge towards the ground surface 
encounters the deflector-surface upon reaching the ground surface, and is deflected 
aside by same, and is thereby deflected clear of the from surfiace of the above- 
ground shank portion of the knife, and is deflected by same downwards and is 
thereby at least somewhat inhibited from flying into the air. 

32. (Original) As in claim 31, wherein the knife-edge and the deflector-surfece are 
contiguous, and he knife is so contiguous that the knife-edge blends smoothly into 
the deflector-surface without snags or interruptions. 

33. (Original) As in claim 31 , wherein: 

the shank portion and the blade portion lie relatively at an angle, at or near the 
at-ground-surface transition portion, and the deflector-surface lies on the outside of 
the angle; 

on tiie inside of the angle, tite knife is smooth and has a configuration that resists 
snagging of soil debris. 

34. (Original) As in claim 3 1 , wherein the deflector-surface extends no more than 
about 2 cm below the ground surface. 

3 5 . (Original) As in claim 1 , wherein: 
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a frame of the implement includes a seeding-knife-mounting bar; 

the knife is foimed with an above-ground shank-pordon, and he knife mounting 
means includes an operable attachment means whereby the knife can be detachably 
attached to the seeding-knife-mounting bar, 

and the conduit is so positioned in relation to the shank-portion as to allow 
access for operation of flje attachment means. 
36. (Original) As in claim 35, wherein: 

the shank partioii includes a fix)nt surface and a rear surface, and left and right 
side suifeces; 

in front view of tlie knife, the conduit lies in line with, and behind, the above- 
ground shank-portion; 

and the conduit is spaced from the rear surface by a distance that is enough to 
permit access for operation of eh attachment means, 

37. (Original) As in claim 35, wherein* 

the shank portion includes a front surface and a rear surface, and the left and 
right side surfaces; 

and the conduit is located at one of the left and right side surfaces of the above- 
ground shank-portion. 

38. (Original) As in claim 1, wherein the implement includes a seeding hose, of 
flexible material, and the conduit includes a port, for attachment thereto of the 
flexible seeding hose. 

39. (Original) As in claim 1, wherem*. 
the knife includes a wing-extension; 
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the wiBg-extension is formed with an over-surface and an under-surface. whicOx 
intersect at a line, and the line defines a wing-knife-edge of the wing-extension; 

the knife includes a wing^mounting-means, which is effective to so mount the 
wing-extension in relation to the angled blade that: 

(a) the knife-edge of the blade and the wirg-knife^ge meet contiguously, at a 
point at the bottom of the knife-edge of the blade; 

(b) the wing-knife-edge extends substantially horizontally from the said point; 

(c) and the blade is so mounted that, at any vertical cross-section of the wing- 
extension, substantially no point in or on the wing-extension at that vertical 
cross-section is vertically lower in lUe giound than the wing-knife-edge at that 
vertical cross-section. 

40. (Original) As in claim 39, wherein the overall vertical thickness of the wing 

extension is no more than 2 cm. 

41. (Original) As in claim 39. wherein the wing-knife^dge foims a horizontal 
straight line, which in plan view lies at right angles to the forwards direction. 

42. (Original) As in claim 1, wherein: 

the angled blade includes a promontory, which is effective, when the blade is 
drawn through the ground, to cut a side ledge in the sUt-opening; 

the implement includes a second conduit for conducting a second material to the 
angled blade; 

the second conduit is secured to the angled blade, and is so positioned thereon 
thai, during operation, a discbarge mouth of the second conduit is located in the 
ground at a depth below the ground surface, and is so located in the ground at a 
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deplli below the ground surfece, and is so located in relation to the angled blade as 
to deposit the second material directly behind the promontory, and onto the side 
ledge, as the knife is drawn through the ground. 
43. (Original) As in claim 42, wherein: 

the slit opening as cut by Ihe angled knife blade, and the disposition of the 

discharge mouth of the conduit, are such that the materials discharged from the 

conduit fall to the bottom of the slit opening; 

the side ledge as cut by the promontory, and the disposition of the second 

conduit, are such that the second materials discharged from the second conduit fall 

onto the side ledge. 

44. (Original) As in claim 43, wherein the materials are seeds, and the second 
material is fertilizer. 

45. (Original) As in claim 1, wherein the materials are deposited on soil in the slit 
opening that has substantially not been compressed by the passage of the angled 
knife. 

46. (Original) As in claim 44, wherein the second materials are deposited on soil in 
the side ledge that has substantially not been compressed by the passage of the 
promontory to the angled knife. 

47. (Original) As in claim 1, wherein the implement includes a means for forcing air 
to flow through the conduit, whereby particulate materials in the conduit are urged 
along the conduit, and out of the discbarge mouth, by the flow of air. 
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48, (Original) As in claim 1, wherein tbe implement includes an implement-frame, 
from which the angled blade in suspended, and the drawing means includes a 
hitching means whereby the implement-frame is hitched to a tractor. 

49. (Original) As in claim 1, wherein a large number of the said knives are mounted 
on the implement, each angled blade being so mounted as to be oriented and 
disposed each in the manner as defined in claim 1, the large number being eighteen 
or more. 

50*(Original) As in claim 49, wherein, when viewed from the forwards direction, a 
substantial proportion of the large number of knives are angled to the left, and ibe 
remainder thereof are angled to the right, 

51. (Original) As in claim 1^ wherein the implement includes a hopper, for storage of 
tbe materials to be introduced into the ground, and the conduit is arranged to 
conduct the materials from the hopper to the angled blade. 

52. (Original) As in claim 49, wherein the implement includes press-wheels, one for 
each angled knife, the press wheels being effective to roll over the soil lifted by the 
action of the angled knives. 

53. (Withdrawn) 

54. (Withdrawn) 

55. (Withdrawn) 

56. (Withdrawn) 

57. (Withdrawn) 

58. (Withdrawn) 

59. (Withdrawn) 
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60. (Withdravvn) 

61. (Withdrawn) 

62. (Wiliidrawn) 

63. (Withdravvn) 

64. (Wiihdrawn) 

65. (Withdrawn) 

66. (Withdrawn) 

67. (Wilhdrawn) 

68. (Withdra\vn) 

69. (Withdrawn) 

70. (Withdrawn) 

71. CWithdrawu) 

72. (Witbdrawn) 
73 .(Withdrawn) 

74. (Withdra\TO) 

75. (Witbdrawii) 

76. (Withdiavwi) 

77. (Withdrawn) 

78. (Withdravwi) 

79. (Withdrawn) 

80. (Witbdra%vn) 

81. (Withdrawn) 

82. (Witbdrawn) 
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83. (Withdiawn) 

84. (Withdrawn) 

85. (Original)An agricultural knife assembly, which is so structured as to be suitable 
for inserting granular materials into the ground, wherein: 

the knife assembly is structurally suitable for the operations of creating a sUt- 
opemng in the ground and of inserting the materials into the slit-opening; 

the knife assembly comprises a body-member and a replaceable tip-member; 

the assembly comprises a knife having an emgled blade assembly; 

the body-member includes a body-over-surface and a body-under-surface, which 
intersects at a line, and the line defines a body-knife-edge; 

the tip- member includes a tip-over-surface and atip-under-surface, which 
intersects at a line, and the line defines a tip-knife-edge; 

the shapes of the body-member and the tip-member, and the arrangement of the 
assembly, are such that: 

a) the body-knife-edge teiroinates at a lower extremity thereof, and the tip-knife- 
edge terminates at an upper extremity thereof; 

b) the lower extremity of the body-knife-edge is contiguous with, and co-linear 
with, the upper extremity of the tip-knife-edge; 

c) the tip-over-surface is a continuation of the plane of the body-over-surface, and 
the tip-under-swface is a continuation of the plane of the body-under-surface; 
the body-member, as viewed in cross-section at right angles to the body-knife- 
edge, is generally triangular in form, the three sides of the triangle being the said 
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body-over-surface, the said body-under-surface, and a body-back-side of the body- 
member; 

the tip-member, as viewed in cross-section at right angles to the tip-knife-edge, 
is generally triangular in form, the three sides of the triangle being the said tip-over- 
surface, the said tip-under-surface. and a tip-back-side of the tip-member; 

a first one of the members includes a spline, and the other includes a 
complementary socket; 

the spline and socket are so complementarity shaped that the tip-member can be 
engaged on, and disengaged from, the body-member, and, when the tip-member is 
fully engaged on the body-member, the tip-member is thereby held constrained 
against all modes of rotational movement of the tip-member relative to the body- 
member; 

the assembly includes an operable release means; 

the release means is effective to hold the tip-member fully engaged on the body- 
member, and, when operated, is effective to release the tip-member firom the body- 
member. 

86. (Original) As in claim 85, wherein: 

the spline is a prism having the same general triangular shape as the first- 
member, but is of a smaller size; 

the disposition of the spline in the first member is such that a spline-back-side of 
the triangular form of the spline lies in line with the back-side of the first member; 

the socket in the second member is complementary to the triangular shape of the 
spline, and comprises an open-backed hollow chamber of the second member; 
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the socket is positioned centrally within the back side of the second member, the 
structure of the second member being such that the socket is defined by, and lies 
between, upper and lower checks of the second member; 

the disposition of be members is such that the upper and lower checks of the 
second member overlie the spUne, respectively above and below, when the tip- 
member is fiilly engaged in the body-member. 

g7 (Original) As in claim 85, in association with an agricultural 

implement, wherein the implement includes a conduit for conducting seeds to the 
Icnife assembly; 

the conduit is secured to the body-member, and is located at the body-back-side 
thereof; 

the conduit continues down firom the body-back-side, and extends down the 
spline-back-side; 

a discbarge mouth of the conduit is located at a lowennost extremity of the 
spline-back-side. 
88. (Withdrawn) 
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